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ABSTRACT

Eight Ongole Crossbred young bulls (aged 1.5 years; weight 217.5 kg) were used to study the effect of
level concentrate supplementations to the rice straw on the energy utilization. Animals were randomly di-
vided into two groups, first group were fed on 50% concentrate supplementation (C50), and the second group
were fed on 70% concentrate supplementation (C70). The concentrate feed composed of rice bran and
wheat bran at a ratio of 50:50.  The rice straw was given to animals ad libitum. The parameters observed
were daily intake of dry matter (DMI), gross energy (GE), fecal energy (FE), urine energy (UE), methane
gas energy (CH4E) and daily body weight (BW) gain by total collection method for 7 days. Energy loss as
methane gas was calculated by using the Kurihara’s equation of methane gas production. The average daily
BW gain was measured after the animal being raised for 12 weeks. The data were analyzed using the t-test.
The results showed DMI and GEI of cattle fed C70 was higher (P<0.05) than that of cattle fed C50. The
percentage to the GEI of energy excreted as feces, urine and methane were found lower (P<0.05) in C70
than that in C50. The metabolizable energy in C70 was higher (P<0.05) than that in C50, being 55.99 and
40.33 MJ/d or equal to 53.18 and 45.11%GEI, respectively. These results were correlated with the  BW gain
in C70 and C50, being 0.62 and 0.45 kg/d, respectively. The increasing of concentrate by 20% (from 50 to
70%) of the total DMI could significantly increase the available energy and body weight gain.
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INTRODUCTION

The productivity of Indonesian Ongole Crossbred
(OC) cattle was reported low, around 0.4-0.6 kg/d
(Harmadji and Sudiono, 1975), 0.52 kg/d (Amini,
1998), 0.6 kg/d (Arifin et al., 1998), but it much lower
as 0.04 kg observed from cattle raised in farmer at
Playen, Yogyakarta (Supriyono and Wartomo, 1979).
This was resulted from most feeding applied at farmer
level that was only around 55-60% of animal require-
ment based on NRC 1978 (Umiyasih et al., 2002),
and it did not meet the animal requirement for pro-
duction.  Animal productivity could be enhanced by
improving the feed quality (Leng, 1993), such as by
supplementation. The productivity of animal in form
of body weight gain is the rest of metabolizable nutri-
ents or energy after being utilized for their body main-
tenance.

It has been known that not all of the nutrient (i.e.

energy) intake could be 100% utilized by animal, be-
cause a part of this feed will be excreted as feces
that varied at 5–45% (Minish and Fox, 1979), 10–
40% (Davies, 1982), 20–50% (Cole and Ronning,
1974), 40-50% (Maynard et al., 1979), and 45–50%
(Bondi, 1987) depend on type and quality of the
feedstuff (Maynard et al., 1979). Moreover, a part of
this digestible energy will be excreted as urine and
methane (NRC, 1996). Energy lost in urine varied at
4–5% (Maynard et al., 1979) or 3–5% (Parakkasi,
1999) resulted from nutrient metabolism in the form
of urea that cannot be utilized by animal (Crampton
and Harris, 1969; Ranjhan, 1981). The correlation
between high protein feeding and energy utilization is
that the excess of amino acid for protein synthesis
will increase the energy loss from urine, and there-
fore reduce metabolizable energy (Davies, 1982).
Meanwhile, energy loss as methane is resulted from
digestion of carbohydrates by methanogenic bacteria
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in the rumen (Crampton and Harris, 1969) that varied
at 2-12% of feed energy intake, depends on the feed
quality (Holter dan Young, 1992) and the feed quan-
tity (Shibata et al., 1993). Therefore, the lack of the
study in energy utilization on Ongole Crossbred cattle
leads this study on the feed utilization in OC cattle by
giving two different levels of supplementation.

MATERIALS AND METHODS

Eight Ongole Crossbred young bulls (aged 1.5
years; weight 217.5 kg; CV: 6.9%), were used in this
experiment. Animals were randomly divided into
groups,  each group consisting of 4 cattle and were
kept into individual pen. First group receiving 50%
concentrate supplementation (C50), while the second
group receiving 70% concentrate supplementation
(C70). The concentrate feed that composed of rice
bran and wheat bran at 50:50 ratio was given to ani-
mal twice a day at 0700 and 1500. All cattle allowed
to rice straw ad libitum to meet the dry matter (DM)
intake of 3% of body weight. The rice straw con-
tained 79.85% organic matter (OM), 4.49% crude
protein (CP), 2.20% ether extract (EE), 31.97% crude
fiber (CF) and 15.07 kJ/g gross energy (GE), while
the concentrate contained 93.42% OM, 15.67% CP,
5.11% EE, 11.91% CF and 18.84 kJ/g GE, respec-
tively. Drinking water also freely allowed to the ani-
mals.

The animals were adapted to the diet for two
months prior to data collection periods. The total col-
lection was done for 7 days by fitting the animal to
the harness equipped with fecal collecting bag and
urine delivery tube to the jerrycan for collecting the
urine. The data collected were daily intake of dry
matter (DMI), gross energy (GE), fecal energy (FE),
urine energy (UE), methane energy (CH4E) and daily
body weight (BW) gain. During the total collection

period, dry matter intake was measured by weighing
the given feed and residual. The fecal collected was
sprayed by H2SO4 20%, while the urine was added
H2SO4 to make the pH of urine become 3 or below.

The gross energy intake was calculated by multi-
plying the feed intake to the energy content of the
feedstuff. The fecal energy was calculated by multi-
plying the fecal weight (in DM basis) to the energy
content of the feces. The urine energy was calcu-
lated by multiplying the urine weight to the energy
content of the urine. These energy values were de-
termined by bomb calorymeter. Energy loss as meth-
ane was calculated by using the equation of methane
production (Kurihara et al., 1995) such as follow:
CH4 energy (liter/d) = 63.27 + 0.02678 DMI (g/d).
The methane energy was determined by converting
the methane production (L/d) into kJ that multiplied
by 39.54 (Brouwer, 1965). The average daily gain
was measured after the animal being raised for 12
weeks. Feed conversion ratio was determined by di-
viding the dry matter intake and the average daily
BW gain. The data were analyzed by the t-test.

RESULTS AND DISCUSSION

Animal Productivity
Table 1 showed the dry matter intake, body weight

gain, dry matter digestibility and feed efficiency. The
dry matter intake of cattle fed C70 was higher
(P<0.05) than that of cattle fed C50. This was con-
sidered as an effect of concentrate intake in C70 (4.35
kg or equal to 74% total DMI) that was higher
(P<0.05) than that in C50 (3.06 kg or equal to 59%).
The increasing DMI in C70 was pointed to the better
rumen condition due to the concentrate supplementa-
tion that was shown by the increasing of digestibility
(P<0.05) and might be the passage rate of feed
(Tillman et al., 1998) that affected total dry matter

  Table 1. Dry Matter Intake, Body Weight gain and feed conversion ratio  
Parameters     C50     C70 P 
Initial body weight (kg)  213 222  
Dry matter intake (kg)     5.19     5.91 0.034 
     Rice straw      2.12      1.56  0.001 
     Concentrate      3.06      4.35  0.001 
Dry matter intake (%BW)     2.28     2.46 0.355 
Digestibility of DMI (%) 49.98 60.05 0.015 
Daily BW gain (kg/d)     0.45     0.62 0.118 
Feed Conversion Ratio   11.20     8.81 0.288 

                         P: Probability 
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intake.
The productivity performance in form of daily BW

gain of cattle receiving C50 and C70 statistically was
not different (P>0.05), even though there was a 0.17
kg/d difference. Similarly, feed conversion ratios (feed
per BW gain) of both group cattle were not different.

Energy Utilization
The average of gross energy intake, excreted en-

ergy and available energy are presented at Table 2.
The GEI of C70 was higher (P<0.05) than that of
C50, and this was considered as an effect of increas-
ing DMI. This result was agreed by the statement of
Crampton and Harris (1969) and Choi and Song (2001)
that the increasing of DMI as well as concentrate
intake will increase GEI.

The percentage to the GEI of energy excreted as
feces, urine and methane were found lower (P<0.05)
in C70 than that in C50. This phenomenon  was cor-
related to the fact that the percentage of rice straw in
total DMI was lower (P<0.05) in C70 (26%) than

that in C50 (41%). This was in agree with the state-
ment that excreted energy in feces is affected by the
feed intake, type of feedstuff and digestible fraction
of feed (Crampton adn Harris, 1969; Maynard et al.,
1979; Bondi, 1987). Reducing energy loss in feces
resulting in increasing the digestible energy. Similar
reason was also pointed to the energy loss in meth-
ane (Maynard et al., 1979; Tillman et al., 1998).
Moreover, methane energy negatively correlated to

the feed quality (Holter and Young, 1992; Leng, 1993).
However, the excreted energy in urine was due to
the balance of energy and protein in the diet (Oltner
and Wiktorsson, 1983; Refsdal et al., 1989).

The metabolizable energy in C70 was higher
(P<0.05) than that in C50, being 55.99 and 40.33 MJ/
d or equal to 53.18 and 45.11%GEI, respectively. This
result was correlated with the obtained BW gain in
C70 and C50, being 0.62 and 0.45 kg/d, respectively.
This was in agreement with fact that the body weight
gain is the rest of metabolizable nutrient (in this study
is energy) after gross energy intake was utilized for
body maintenance. Since the energy for maintenance
is correlated with the body weight, in this study it was
similar due to the similarity in their body weight. There-
fore the rest of energy for BW gain was bigger in
C70 than that in C50.

This study can be concluded that the increasing of
concentrate by 20% (from 50 to 70%) of the total
DMI could significantly increase the available energy
and body weight gain. However, the significant in-

crease of available energy was not followed by sig-
nificant decrease in feed conversion ratio. The possi-
bility that may explain this phenomenon is that the
energy for body maintenance was too high, so that
the rest of the energy for increasing gain was not
significantly different. Therefore, further experiment
to explore the energy requirement for body mainte-
nance should be carried out.

 Table 2. Gross Energy Intake, Energy Excreted and Available Energy  

Parameter C50 C70 P 
Gross Energy Intake (MJ/d) 89.59 105.49 0.024 
Excreted Energy (MJ/d) 49.20 49.50  
      Feces  38.45 38.64 0.851 
      Urine  2.17 1.99 0.755 
      Methane  8.58 8.87 0.034 
% Excreted Energy (% GEI)     54.89 46.82  
      Feces  42.89 36.53 0.032 
      Urine  2.42 1.87 0.039 
      Methane  9.58 8.41 0.014 
Available Energy (MJ/d)    
      Digestible  51.14 66.86 0.007 
      Metabolisable  40.38 55.99 0.006 
% Available Energy (% GEI)    
      Digestible  57.11 63.47 0.032 
      Metabolisable  45.11 53.18 0.020 

P: probability 
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